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Abstract 
The study was a survey which evaluated the level of pedagogical competences 
possessed by chemistry school teachers and expected students activities in 
implementation and realization of policy goals. This study was carried out in Awka, 
Nnewi, Ogidi, and Onitsha Education Zone of Anambra Slate. Perception of 20 
chemistry teachers were sought who were also observed during their normal 
classroom teaching. Data collected using questionnaire were analysed sing means 
t-test was use to answer. The null hypotheses at 0.05 level of significant. The 
results of the study were discussed based on the findings. Necessary 
recommendations were made. 

Introduction 
Science and Technology education is one of the most powerful instrument for enabling all members of the 

society to face new challenges and to play roles as productive member of society, (Mbah, 2007). Every nation 
including Nigeria has adopted good working curriculum for science teaching and learning at various levels with 
classroom science teachers forming the corner stone in its implementation, (Uko, 2007). In the same vain, Ben-Yunus 
(2002) asserted that the implementation of the science curricular objectives in Nigeria depends on a strong army of 
science and science-based teachers who can interpret the curriculum objectives. He maintained that it is through such 
army of science and science-based teachers that students can be endowed with scientific culture, literacy and attitude. 

It is quite disappointing as Olorukooba (2007) pointed out that the crisis in the classroom today, is a direct 
result of the type of science teachers we have. 

As he further stated, many science teachers in secondary schools have inadequate training in science 
disciplines. These teachers often have the same misconceptions and alternative frame works about science as do 
their students. This is why Imonikebe (2007) suggested that if we expect excellent teacher of science on our 
schools, excellent and competent teacher trainers should be employed to do the training (teaching). 

Akusoba and Ejezie (2007) lamented that despite the fact that efforts presently are geared towards the 
implementation of the educational policies, most products of the school system are yet to be self-reliant.   This singular 
reason shows that our science education is yet to be relevant to many. Nigerians. 

This will bring us back to repeat the question asked by Njoku (2004) "why do teachers of science not adopt 
science teaching strategies that research has indicated to be effective and efficient in promoting and maximizing 
science learning out come? The answer to this question lies with the way the science teacher education programmes are 
being run in our institutions. Each aspect, the content knowledge and pedagogical knowledge is treated as an entity. 
This is where the core of the problem of the preparation of prospective science teachers lies. The teacher has the 
knowledge of the subject matter (content), he has the knowledge of different methods of teaching theoretically 
(pedagogical content knowledge), but the knowledge of how to apply the method to teach the subject matter is 
weak (Njoku, 2004). This later knowledge of teacher is called his competency, hence Breverton (2004) defined 
competences as possession of skills, knowledge, attitudes and values needed to meet the demands of a task. 
The problem that gave birth to this study is the fact that studies have shown that teachers 
among other things, are responsible for the poor and unimpressive performance of students in science 
subjects in external examinations and that since teachers occupy a critical position in the realization of education goals, it 
therefore becomes imperative that science teachers must employ more innovative methods and strategies in their 
teaching to improve on students' achievements. 

The researcher therefore wants to evaluate the level of pedagogical competences possessed by these science 
teachers and vole of students in helping to actualize the desired goals. 

Purpose of the Study 
The main purpose of this study is to ascertain the extent to which science teachers possess the necessary 

competences required for the effective employment of the numerous innovative instructional modes and strategies 



available for science teaching and learning, and also to identify what is expected of students during the teaching and 
learning exercise for effective implementation of these teaching modes and strategies in the class. 

Research Questions 
1. To  what  extent  do  science  teachers  possess  the  necessary  competences  required for 

implementation of innovative instructional modes and strategies for science teaching. 
2. To what extent do science teachers employ these innovative teaching methods in their  

classroom instructions. 
3. To     what  extent  do   science   teachers   use   instructional  practices   needed  for  effective 

employment fo these methods. 
4. To what extend do students engage in the activities expected of them during teaching 

exercise. 

Hypothesis -      The following Null hypotheses guided the study. 
(1) There is no significant difference between the mean perception of science teachers use of 

instructional strategies (practices) and the mean observation made by the researcher. 
(2) There is no significant difference between the mean perception of teachers on the students' 

responding to the activities expected of them and the mean observation made by the research 
on the students during teaching exercise. 

Research Design 
Survey design was used for the study. 

Area of Study 
The study was carried out in Awka, Nnewi, Ogidi and Onitsha Education zones of Anarnbra 

State. 

Population of the Study 
The population comprises all the (467) science teachers in the four zones mentioned above,  

(State Education Commission). 

Sample and Sampling Techniques 
Simple random sampling was used to select five teachers out of roughly one hundred and six (106) teachers 

from each of the four zones making a sample size of twenty (20). 

Instrument for Data Collection 
The instrument for data collection is a modified classroom observation schedule developed by Abba (1999). The 

instrument by Abba was prepared to elicit information on 
(1) Teacher's Professional & Academic Background. 
(2) Frequency & Type of Teachers' Instructional behaviour. 
(3) Frequency & type of methodology employed by the teachers. 
(4) Frequency and type of teachers' activity. 
(5) Frequency & nature of pupils' engagement. 

 
Validation of the Instrument 

The instrument was validated by two science educators and one measurement and evaluation expert from 
Nwafor Orizu College of Education, Nsugbe. 

Reliability of the Instrument 
The reliability of the instrument was determined using Crombach Alph for internal consistency and was 

found to be at 0.87. The scorer reliability was also calculated using Spearman Rank Order Correlation to be 0.68. 

Administration of the Instrument 
The instrument was administered to the teachers by the researcher. The teachers were observed personally 

while teaching so also the students and the means of the researchers ratings were determined and used in the analysis. 

Method of Data Analysis 
The data collected were analysed using mean and standard deviation (SD). The mean of 3.00 and bove was 



accepted and the mean of less than 3.00 was rejected. The hypothesis were tested at 0.05 level of significance using 
t-test statistics. The observation was rated using frequency counts which was converted to rating scale. 

The results of the study are presented below in accordance with the research questions and hypotheses.  

Table I: Mean Scores of Science Teachers' Awareness of Innovative Instructional Modes 
Category Teachers' perception decision 
Demonstration method 3.46 Aware 
Project (Individual/group) method 2.88 Aware 
Discussion method 3.24 Aware 
Guided Discovery method 3.41                               

_ 
Aware 

Computer assisted method 2.79 Aware 
Inquiry method 3.08 Aware 
Tutorial method 2.04 Not aware 

From table I above, it is obvious that not many science teachers are aware of the recommended 
innovative methods by the researchers like Tutorial methods. Yet a good number show awareness of the 
recommended methods by the curriculum planners and policy makers (Inquiry method, computer assisted method, 
Guided Discovery method). 

Table 2: Mean Scores of Science Teachers use of Instructional Methods 
S/No. Category Teachers' 

perception 
MeanX  

decision 

1 Discussion method 3.17 Used 
2 Project method 2.27 Not used 
3 Guided Discovery method 2.63 Not used 
4 Computer assisted method 2.09 Not used 
5 Inquiry method 2.88 Not used 
6 Tutorial method 2.63 Not used 
7 Chalk and talk 3.93 Used 
8 Concept mapping 2.78 Not used 

 
Table 3:    Mean scores of Science Teacher's sue of Instructional Practices and Researchers Observation. 

S/N Category Teachers perception Researcher 
observation 

Mean X SD MeanX SD 

I Give directive verbally 3.74 1.40 3.67 1.35 
II Use      low      order      questions      

for clarification of issues 
3.68 1.29 3.53 1.41 

III Use high order questions to  provoke 
thinking in students 

2.93 1.38 2.89 1.50 

IV Explain   concept   verbally   and   
then demonstration 

3,56 1.34 3.69 1.44 

V Give students chance to interact with 
one another. 

3.08 1.24 2.21 1.36 

VI Provide feedback to learners 3.54 1.48 3.61 1.42 
VII Give practical works. 3.93 1.41 2.67 1.33 
VIII Give assignment. 3.37 1.37 3.17 1.38 
IX Provide    instructional    materials    

for assignment 
2.77 1.40 2.66 1.29 

X Give students chance to discover facts 
on their own 

2.84 1.38 2.26 1.36 

 Grand means and standard deviation 3.39 1.39 3.07 1.40 

Data in Table 3 above indicates that teachers perceived 7 out of 11 practices as used by them. On the other hand 
the researcher observed teacher used only 5 out of 11 instructional practices. 



Table   4:      Mean   Score   of  Students   Activities   During   Teaching/Learning   Process   and 
Researcher's Observation. 

S/N Category Teachers perception Researcher 
observation 

Mean X SD Mean X SD 

I Listen to the teacher 3.16 1.53 3.62 1.40 
II Answer teacher's questions 3.36 ll8T~

H 
3.54 1.14 

III React to other students' responses 2.89 1.39 2.84 1.21 
IV Record observations 2.58 1.42 2.33 1.08 

V Take down teachers answers TTT~~ 1.49 3,70 1.14 
VI Work in groups materials 2.43 1.01 2.17 1.34 
VII Ask   self   initiated   questions   

during demonstration 
2.91 1.31 2.93 1.41 

VIII Take down assignment given 3.76 1.44 3.66 1.51 
 Grand Mean & SD 3.27 T23~     

1
3.30 1.31 

From the table above, it is obvious that many students do not engage themselves in the expected activities 
during teaching and learning exercise, hence only 5 out of 8 expected activities by the students were used by students 
during teaching as perceived and observed by both teacher and researcher. 

In order to make decision about instructional practices and students activities during teaching, hypotheses were 
test at P < 0.05 level of significance. The results presented in tables 5 and 6 below. 
Table 5:   t-test on the Mean Score of Teachers' Perception and Researchers' Observation on Instructional 
Practice or Strategies 

Sources of variation N X SD DF t-cal t-crit 

Teachers perception 20 3.39 1.39 38 2.19 2.02 Researchers observation 20 3.07 1.40 
Data in Table 5 above showed that there is a significant difference between the perception of teachers on 

instructional practices and the actual observation made by the researcher. Hence T-crit < T-cal. We reject Null 
hypothesis in rejected. 

Table 6:   t-test on the Mean Scores of Teachers' Perception and Researcher's Observation on the Expected 
Students' Activities During Teaching and Learning Exercise P <   0.05 

Sources of variation N X SD DF t-cal t-crit 

Teachers perception 20 3.27 1.23 38 2.014 2.02 Researchers observation 20 3.30 1.31 

Data in Table 6 above shows that there is no significant difference between the teachers 
perception and researchers observation. Since t-crit > t-cal. The Null hypothesis is 
upheld. 

Discussion 
The study was carried out to determine Chemistry teachers pedagogical competences and student expected 

activities during Chemistry instructions. The chemistry teachers studies were very much qualified and had good 
mastery of subject matter but they are not competent enough in their application of innovative methods as indicated by 
their classroom instructional practices. Their instruction practices tailored down to didactic and basically chalk and 
talk. Methods like Tutorial Concept - mapping, inquiry, project, guided discovery were not so much used and some 
not used at all. 

Teachers were very busy communicating to student verbally. Students remained passive learners who are 
very busy responding to low order questions posed by teachers. Students are not ready to respond to what the 
chemistry teacher requires them to do during teaching. No interaction with equipment and materials. This tallied with 
what Abbah (1999) and Njelita (2005) observed. 

Chemistry teaching requires good practices in which teachers are expected to guide, direct and facilitate 



learning during which students are expected to construct knowledge and see meaning in what they are learning. Teachers 
are expected to apply various techniques and skills, pose divergent questions as well as exposing students to 
manipulation of equipment during instructions. 

Implication of the Study 
The instructional practices of Chemistry teachers appear to indicate that they teach by didactic approach 

which leave learners to learn by memorization. These have implication on the students in that the students produced 
by this approach will be ill-equipped to cope with this modern age of science and technological advancement which 
means that the national goals are not achieved. 

Recommendation 
(1) The serving Chemistry teachers should be retrained and reoriented to make them align with 

the desired approaches. 
(2) STAN and other related professional bodies should organize workshops, conferences where 

serving teachers will be mandated to attend. 
(3) Chemistry teachers should belong to professional association and subscribe to professional 

journals for self-professional improvement. 
(4) Science teacher educational programme should include novel instructional strategies. 
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From the table 2 above, it is observed that teacher do not often make use of innovative 
methods during teaching as indicated by the values of the means responses.   Only two 
methods are constantly 
used by science teachers (Discussion and Chalk and talk method). 

 


